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Audible Kinetics Power Subwoofers
Subsonic resplendence
Introduction

Being a relative newcomer to the car audio scene, it’s fair to say Audible Kinetics is anything but a household name at present. What most people remain unaware of however, is that the astute engineering team behind this modest little company heralds over fifty years of professional design and engineering pedigree. Meaning that although the company as an entity might be relatively young, its accrued technical acumen easily eclipses much of its competitors. This facet quickly becomes evident when you start investigating its products. Not only their design and performance elements, but also the intelligent and innovative way they came about. 

The conceptual brief

The concept of the Power series was conceived as Audible Kinetics engineers repeatedly observed how challenging it is to find subwoofers that perform admirably yet don’t cost an absolute fortune. Said one engineer; “we struggled to find a subwoofer that remained controlled like we wanted, kicked like everyone else wanted, all whilst hovering within the sub-four-figure dollar region.” Henceforth they trotted back to the lab, setting their focus squarely on rectifying this conundrum posthaste.
Omitting the wheel reinvention
When it comes to designing components, whether they be as complex as an aircraft or a simple as a toaster; smart engineers don’t start with a blank canvass only to commence reinventing the wheel. For this lends itself to weighty developmental costs, costs which are habitually passed on to you. The engineering team at Audible Kinetics therefore decided to take a different approach. To keep costs down the team drew upon past technologies and methodologies that have proven successful hitherto, whilst adhering to lessons learnt and insights gained during previous design processes. Some people might remark that the Power series units bear a striking resemblance to the Dayton Ultimax, and there’s good reason why. The Audible Kinetics team wanted to start with a solid yet proven foundation. They therefore took said clean drawing board and placed a Dayton Ultimax squarely upon it, thence commencing with the project. The original Ultimax design is not only a proven stellar performer but also a much-loved favourite within home theatre circles. The engineers simply tweaked the suspension system and electromechanical specifications, perfecting them for use within the automotive realm by accounting for automotive-related physics such as cabin gain and transfer function. The result is a stable of drivers ranging from 10” through to 18” ideal for automotive usage. The specific variant I opted to run my eye over was the Power12.
Moving air to motion
Many fundamental design elements are shared throughout the entire Power range, starting with the cone. Before I go on though I might mention that cones are one element that many people gloss over, not appreciating just how important the element is. At a rudimentary level subwoofers are simply devices that move air around. The cone facilitates this; it’s forward motion creating high pressure compression waves and backward motion creating low pressure rarefaction waves. This diaphragm therefore is a crucial part of the design, for it’s the primary element causing air molecules to motion. So much so that the sound will be directly impacted by the intrinsic qualities of the materials used. For the cone is acting as a piston which means any mechanical moment related structural flaws will quickly be exposed. The cone must also be well damped, so the subwoofer doesn’t excessively colour the sound. 

For these reasons the diaphragm is a single-piece Nomex honeycomb number that’s sandwiched with a woven glass fibre reinforcing layer, chosen for its inherent properties like the strength to weight ratio. It retains a low mass and density yet possesses a high tensile Young’s modulus measurement. It also boasts superb internal damping characteristics. Young’s modulus, or tensile modulus; represents the point at which a mechanical load would cause elongation to the entire length of the cone. And though in reality physical deformation would occur long before this point is reached, it’s still paramount that any material has a high Young’s modulus thus making it more resilient to bending and physical distortion under duress. Internal damping is also of critical importance; characterised by a coefficient known as dissipation factor. Basically put; at the diaphragm’s breakup frequency, the higher the dissipation factor means the less severe the resonance as surplus energy is distributed within the material, ergo equating too lower colouration and superior tonality.

Motoring on
Moving onto the motor design, the Power series has some very clever design methodologies incorporated within. They feature enormous twelve-fingered matt black cast alloy frames which have been meticulously machined to present as aerodynamically transparent as possible. As aforementioned, engineers wanted to stay within the ISO limits for speaker sizes, leading to a 285 mm mounting diameter and 158 mm mounting depth for my 12”. Secured to the bottom is an enormous 158 mm double stacked Y35 grade ferrite magnet. Audible Kinetics paid considerable attention to the magnet shape and its positioning in relation to the motor within, carefully monitoring its intrinsic relationship to the magnetic fluxes and real-world effects of fluctuating power and linear excursion upon the magnetic circuit of the motor. Especially where dynamic variations of these fluxes are concerned. This is another benefit of starting out with a battle-proven design like the Ultimax. It’s a design that’s already undergone lengthy and thorough testing, with any detractors long since ironed out. The result is a far more advanced motor, positioned in such a manner to provide vastly reduced distortion levels as it goes about reproducing supremely accurate transients throughout its 19 mm Xmax range. The motor itself consists of a 63.5 mm black anodized former wrapped with dual two-layer two Ohm copper voice coils; a material selected not only for its thermal properties but also its superior conductivity credentials.
Keeping a cool head
The cooling system is over engineered and features twelve enormous slot intakes, situated stealthily where the magnet joins the frame. The bellows effect created by the reciprocating motor draws air in through these slots before sending it on a journey over the outer surface of the voice coil and north through the spider. Here it’s adjoined by the primary airflow entering in through the frame webs; and together this cool zephyr moves into the inner pole of the mechanism via venting holes. From here the now warmed air is pushed out a generous 25 mm pole vent, bell-mouthed to improve flow and prevent any chuffing. This cooling system allows the driver a continuous power handling of 600 Watts continuous, and thanks to an extended back plate she can handle well over double that for brief periods. Residing upon the side of the basket are two pairs of plated push terminals, able to accept large gauges of speaker cable.

Suspended animation

Competently managing these kinetic transients is the superbly designed suspension system. It starts beneath with a progressively rolled polycotton spider which is quite stiff, retaining a sensitivity of 86.7 dB. Nonetheless it enjoys impressive fluidity, resulting in a low resonant frequency of 26.2 Hz. The spider marries up to a solid retaining collar located just below the formers air vents, thus ensuring strict concentricity of the moving parts. Adjacent to the collar are dual copper shorting rings. The first of these is embedded within the pole piece whilst the second has been placed within the confines of the magnet. Space and public interest won’t permit me to delve too deeply into the intricacies of this system, suffice to say that these rings work to rectify the various issues posed by closed loops of electrical currents within the conductor, sometimes known as Eddy or Foucault currents. In layman’s terms these rings alter the magnetic field via Faraday's law of induction, the result being a lower inductance and far less overall distortion. Upper counterpart to the spider and its intricacies of course is the surround. The Power series all feature a thick nitrile butadiene rubber EROM surround. Acronymic for extended range of motion; EROM surrounds are taller than normal designs, allowing for further piston range whilst remaining in control, resulting in a most accurate movement throughout its 20 Hz to 1000 Hz operational range.
Enclosing the weapon

Included with the unit was a clearly labelled technical sheet with all the physical dimensions and a full rundown of the Thiele / Small electromechanical parameters required for you to model the correct enclosure. By correct I refer to the enclosure returning a Q of 0.707. When designing enclosures one of the most important aspects to be taken into consideration is its Q measurement, or how the subwoofer will react when installed. Using specific specifications like resonant frequency or Fs, total Q or Qts, mechanical Q or Qms and suspension stiffness equivalence or Vas; we can calculate the theoretical perfect enclosure size needed to return the best balance between bottom end extension and linear roll-off. This calculation is then tweaked to match its volume perfectly with vehicle configuration. I must also mention that the subwoofer comes with a gasket attached. Perhaps I need to get a life, but minute idiosyncrasies like this make my day. Whilst space is always a limiting factor within vehicle confines, I do prefer to design an enclosure that doesn’t require the driver to fight with excessive air compression, in other words large. For the Power12 I settled on a sealed 35 litre sealed design which gave me a good Q and a constant group delay of just under five milliseconds.

With everything mounted up and armed to the teeth with music, I began as normal by begrudgingly wearing the suspension in, running it for a full twenty-four hours at its resonant frequency. You simply cannot judge how any subwoofer performs if its suspension is still tight as a fish’s bum and unwilling to move. Even considering this, during the wearing in period one can still glean it wants to show off and perform, for it displays serious signs of both strength and control even when just wearing in.

Saddling up for auditioning

I set out with genres deemed less demanding like classical and jazz, though I’d planned more than just a Sonatina or two. The Power12 handles all demands without ado. Its lower subsonics and infrasonics remain linear and tonally perfect. Low tuned brass, percussion and woodwind instruments are most lifelike; to a point that’s hard to fault. Given its home theatre heritage, where subwoofers habitually play lower registers; I broke out some specialist English pipe-organ church music to really test its mettle. For context, pipe-organs are widely recognized as one of the lowest playing instruments. Their lowest fundamental notes are a low C, or C₀; centred around 16 Hz within 32' pipe variants, and 8 Hz within 64' pipe variants. At this point you tend to feel the music rather than hear it. Infrasonics like this are a challenge for any subwoofer smaller than a bus, nonetheless the Power12 managed it without too much struggle at all. They are one very special design.
Okay so it’ll play low, how does it handle speed? Whilst I could just say with complete competence let me expound upon my point. Whilst changing direction fast and accurately has much to do with the ability of the amplifier driving the unit, it’s still the subwoofers suspension system that holds everything concentric and aligned when reciprocating at high speed. The amplifier cannot influence this no matter how impressive its damping factor and distortion figures are. This is where the spider design and the EROM surround on the Power12 shines. It allows that motor to not only remain accurate at low volumes as one would expect, but also when you’re hammering lightning-fast double bass metal drumming the likes of Revocation, Nile and Sorption; the driver delivers demands with terrific authority and upmost accuracy. Its lighting fast transient speed and clarity are impressive to behold. The motors design is also happy to undergo a serious lashing from time to time too, its cooling system proving most apt as I thundered through some old-school Thunderdome gabber and other electronic music. That said, in reality the Power series drivers are sound quality oriented designs that can cop a hammering haphazardly, they’re not competition sound pressure behemoths. So please don’t misunderstand my aural enthusiasm for blatant abuse. All drivers have limits, these ones included.

Conclusion

Put simply Audible Kinetics have made one very smart decision here, starting out with the proven Ultimax design and further evolving it for car audio usage. It now presents as a true subsonic triumph, this mobile centric evolution of Dayton’s original masterpiece. Remaining most affordable to the everyday enthusiast, the Power series represent drivers able to perform most austere of conditions. If treated rationally it’ll reward you with many years of stomach rumbling, chest thumping enjoyment without the slightest hint of struggle.
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